Clinical features which reflect the severity of brain dysfunction are extremely important in monitoring the progress of the head injured patient and can give reliable prediction of outcome,l 2 but a more detailed assessment of anatomical and functional disorders in the brain may be provided by a variety of investigative techniques. These include CT scanning, measurements of intracranial pressure and cerebral blood flow, and analysis of the EEG and sensory evoked potentials. Interest in evoked potentials has been stimulated by the availability of computer averaging as a routine technique and responses in auditory, visual and somatosensory systems have been studied both individually3-6 and in a multimodal approach.7 8 The value of investigative techniques, either in monitoring a patient's progress or in predicting outcome, depends upon their ability to provide information additional to that available clinically, or in their being suitable to use in patients who have been rendered inaccessible to assessment as a consequence of sedation and muscle relaxation. We have studied auditory cortical (AEP), auditory far field (BAEP), somatosensory (SEP) 6) and to the fact that some of the data, such as the outcome scale, could only be graded rather than quantified, Rank Spearman correlation coefficients were used for all data analysis.
Results

METHODS OF ANALYSIS
In normal subjects we measured wave latencies and peak to peak amplitudes. Mean values and ranges were obtained for positive and negative waves in each sensory modality. The evoked potentials were directly comparable in any one specific modality between one normal individual and the next. By contrast, the wave forms evoked in head injured patients were seldom comparable. Waves were often absent or, if present, were delayed and of small amplitude. In addition, difficulties in recording caused by patient movement, electrical interference, or inherent wave rhythms, resulted in sufficient irregularity of the averaged EEG baseline to cast doubt on the validity of small "evoked" waves. Therefore, in order to minimise the possibility of including artefacts among the wave forms analysed, we considered "significant" only those waves larger than the peak to peak EEG waves (fig 3) . To ensure consistency this approach was also employed in analysing recordings from normal subjects.
We attempted to match the evoked responses we observed to the four tier grading system, based on wave latencies described by Greenberg et al.7 This proved to be possible in only a minority of cases since wave latencies seldom tallied with those described in each grade. Analysis of the results was therefore conducted at two levels of complexity; first, we noted for each modality whether wave forms were present or absent; second, we counted the number of positive/negative waves in each specific modality (following convention, only positive waves were scored in the BAEP). Only the SEP contralateral to the side of the stimulus was analysed because the ipsilateral response is considered to arise mainly from volume conduction. 13 The optimal VEP irrespective of the side stimulated, was analysed for each hemisphere. Table 2 The distribution of outcome 6 m1onths after injury in evoked study group half the total number of observations. The wave counts from those responses which contained cortical components differed considerably in the head injured patients as compared with the normal subjects. On the other hand, the values for the BAEP were similar in the two groups.
CORRELATION WITH CLINICAL STATE
Twenty of the 32 patients had a coma score of five or less at the time of the examination; only three had coma scores greater than eight. There was a significant correlation between patient's overall coma score and the complexity of either their best or worst somatosensory evoked response Comparison of the number of identifiable waves in a particular modality with outcome gave results that differed from modality to modality. For the SEP and VEP both the best (B) and worst (W) hemisphere response were analysed. of the total numbers of waves from all modalities (including best and worst hemispheres) into an overall total, provided the highest correlation coefficient (r = 0-697; p < 0001) (table 6 ). Figure 7 illustrates the inter-relationship between the total number of waves, coma score and outcome. There are problems in recording evoked potentials from a patient in coma following severe head injury, that make analysis of results difficult. These problems may be due to patient movement or to background interference which we have found to be common in intensive care units. Moreover, wave forms may be either delayed or absent as a consequence of brain damage. It is therefore essential to assess the authenticity of any evoked pattern either by comparison with a consecutive average of background activity or by multiple consecutive averages. 17 In the former only waves with peak to peak amplitude larger than those occurring in the averaged background activity should be considered significant. This method minimises the inclusion of artefacts in the analysis, even although this may be at the expense of excluding small amplitude evoked potentials. When waves are absent, the appropriate end-organ may be tested by recording the cochlear microphonic, the electroretinogram or the cervical response. In practice we found this unnecessary, since bilateral end-organ damage was seldom encountered and evoked responses were not considered in isolation. Wave amplitudes and latency can both be used to compare the evoked responses in patients with those of normal subjects but, because amplitude is very variable in normals, ordinarily only latencies are compared. The problem with head injured patients is that the evoked response patterns become so distorted that identification of an individual wave is often impossible. Furthermore, additional difficulties occur with auditory responses because the integrity of the peripheral sensory organ is usually unknown at the time of examination and the presence of coma by itself can produce impairment of hearing.18 As BAEP latencies are intensity related5 increased latencies may be found in the absence of brainstem damage.
Greenberg et al7 attempted to cope with these problems by applying a four level grading system to each modality of response, the grades relating to increasing deviations from the normal. These workers, in order to make correlations of their results with the patient's clinical state and with outcome, compressed the grades into two groups. We attempted to fit the evoked wave patterns we observed in our head injured patients into Greenberg's system but this proved impossible in most patients owing to differences in wave latencies. Therefore, the data was analysed at two levels of complexity; firstly by merely noting the absence or presence of any identifiable waves in each modality and secondly by counting the number of wave forms present in each response within the specified time period. Indirectly, this Significant correlations between the SEP response and outcome were noted by Greenberg et al8 and by Torre et al.6 It is not clear from the reports of either of these studies whether the "best" or "worst" hemisphere was studied. We found that responses from either hemisphere correlated significantly with outcome but it was the number of waves in response from the poorest hemisphere which gave the highest correlation. In our previous studies employing clinical criteria for prognosis we have emphasised the value of taking account of the response from the best side but this was because we placed the emphasis on avoiding pessimistic predictions. In the present analysis this bias was not introduced and the results are in agreement with a similar analysis based on clinical criteria. 19 In contrast to previous studies we found that, in addition to SEP, both VEP and AEP also correlated strongly with outcome. Failure to detect these additional correlations in previous studies may be due to differences in methods of data collection or analysis. Lack of correlation between BAEP and outcome is not surprising as these potentials appear to be extremely resistant to brain damage and may even be present in deep barbiturate coma (Siddellunpublished observations). A recent study, however, looking specifically at alteration in brainstem amplitude and latency suggests that even this response may be related to outcome. 
